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Satellite-based observations revealed that sea ice extent and land snow cover in the Arctic region have decreased since 1979 
under the influence of warming trend1). Reduced sea ice cover increases open water area, a longer growing season, and annual 
net primary production (NPP) by phytoplankton2). The greatest contribution to the Arctic Ocean’s fleshwater input is the 
discharge from terrestrial rivers. Because river inflow supplies a large amount of nutrient salts and organic matter to the ocean, 
change in the discharge affects the Arctic Ocean’s NPP3). Thus, successive observations on sea ice extent and land snow cover 
are crucial to understand the influence of those area reductions on marine ecosystems in Arctic region. In this study, we used 
multiple optical and microwave radiometric satellite data for 1978–2016 to analyze land snow cover, sea ice extent and ocean 
color in the northern hemisphere. Sea ice extent deceased during the observation period with the mean rate of 200 km2 a–1 (Fig. 
1a). Snow cover extent decreased from 1982 to 1990, followed by an increase for 1990–2013 and significantly decreased again 
after 2013 (Fig. 1b). The mean rate of snow cover reduction is 19500 km2 a–1 over 1982–2016. Decreases in land snow cover 












いて解析した。その結果、海氷面積は年間の最大、最小および平均面積ともに 1978 年以降減少している（Fig. 
1a）。平均減少速度は 200 km2 a–1であった。一方、積雪面積は 1982–1990年は減少しているが、1990–2013年は増
加傾向である（Fig. 1b）。2013 年以降は減少しており、2016 年は観測開始以来最小面積であった。1982–2016 年
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Fig. 1. (a) 5 days mean sea ice extent in the Arctic Ocean and (b) 
March and May mean land snow cover extent in the northern 
hemisphere. The lines in (a) and (b) are linear regression. 
